Abstract. The aim of this study was to determine ®lial infection prevalence of experimentally infected colony Ornithodoros moubata Walton (Ixodoidea: Argasidae) ticks for African swine fever virus (ASFV). Three groups of ticks were used: an uninfected control group, one group orally infected with the VIC T90/1 isolate and another group orally infected with the LIV 13/33 isolate of ASFV. The results show that ®lial infection prevalences were not constant but were highly variable between egg batches from different ticks and between successive egg batches from the same tick. Filial infection prevalences ranged from 1.8% to 31.8% for ticks infected with the VICT90/1 isolate and from 1.2% to 35.5% for ticks infected with the LIV 13/33 isolate. A similar pattern was noted after the third feed. Immunohistochemisty showed that virus replicates in the developing larval cells and not in the yolk sac cells or within the outer layers of the eggs. The results show that ASFV can replicate to a high titre (10 5.1 log 10 HAD 50) within the larval cells of the developing egg.
Introduction
Ornithodoros moubata was identi®ed according to Walton (1962) . The species O. moubata is not a single species but a species complex comprising at least two different species. According to Van der Merwe (1968) Ornithodoros moubata moubata is the species that is most commonly found in warthog burrows, whereas O. moubata porcinus usually inhabits human dwelling places. Both species have been found in wild and domestic habitats and are capable of transmitting African swine fever virus (ASFV). However, Walton (1979) believes that the O. moubata complex can be divided further, into at least four species, O. compactus (associated with South African tortoises), O. apertus (occurs in hot arid areas), O. porcinus porcinus (burrows of warthogs) and O. porcinus domesticus (human habitations), which occupy various habitats. The number of species or subspecies within the O. moubata complex remains unresolved. For the purpose of this study the ticks within the O. moubata complex will be referred to simply as O. moubata.
Transovarial transmission (TOT) is common in vector/ parasite relationships. It is a mechanism used by many arboviruses to ensure survival during adverse conditions. Examples of this are the mosquito-borne bunyaviruses of the California serogroup, which use TOT as an overwintering mechanism (LeDuc, 1979) . Viruses from this group are therefore able to survive in temperate or arctic regions where the climatic conditions preclude year-round transmission. In the case of tick vectors, which have a very long life span and can survive for considerable lengths of time without a bloodmeal, TOT may provide a mechanism by which the virus can survive within the tick population in the absence of reinfection from a viraemic vertebrate host.
For TOT to occur, the virus has to infect the reproductive organs of the female tick vector, in particular the ovarian tissues. However, the precise route(s) by which these tissues are infected are unknown. Developing oocytes which arise from the oogonia are attached to the wall of the ovary by a thin layer of pedicular cells, the funiculus, which forms a short hollow stalk. It may therefore be possible for virus to infect cells of the funiculus, and in turn infect the developing oocyte. Alternatively, as the developing oocytes bulge out into the haemocoel it may be possible for the virus to penetrate through the tunica propria from the haemolymph and infect the developing oocyte via this route. Observations associated with rickettsial infections of ticks suggested that oocyte infections caused by this parasite are due both to cell to cell infection from one oocyte to another within an already infected ovary and penetration by extracellular organisms from the haemolymph via the tunica propria (Burgdorfer & Brinton, 1975) . Aeschlimann (1958) demonstrated that in the argasid tick Ornithodoros moubata Murray, the spirochaete Borrelia duttoni Novy and Knapp, is capable of invading the germinative tissues, the oogonia and young oocytes. However, he also showed that after the formation of the eggshell, which is produced by the oocyte about 4 or 5 days after a bloodmeal, it was impossible for the spirochaetes to invade these older eggs. This may also be the case with ASFV, which can be passed transovarially within the soft tick O. moubata; however, little detailed work has been carried out in this area. Plowright et al. (1970a) ®rst demonstrated that naturally infected female O. moubata are capable of transovarially transmitting a Tanzanian isolate of ASFV. A ®lial infection prevalence of 55±81% was recorded. However, when the same workers tried to reproduce the same phenomenon experimentally, using the Uganda and KWH/12 isolates of ASFV, they were unsuccessful (Plowright et al., 1974) . Although three out of 14 lots of progeny contained a low titre of ASFV, this was attributed to contamination from secretions of the female, as all subsequent batches of progeny were negative. Virus contamination of the outer surfaces of the egg may occur as the egg moves from the ovary into the oviduct, uterus and vestibular vagina.
Several attempts have also been made to establish whether any other species of Ornithodoros can transovarially transmit ASFV. Groocock et al. (1980) failed to show that Ocoriaceus Koch, a species of tick that is indigenous to the U.S.A., could transovarially transmit either the Uganda 868 or Lisbon 60 isolates of ASFV. However, he did show that one isolate of virus (Lisbon 60) could be passed trans-stadially and then transmitted orally to a healthy pig. TOT of ASFV was not observed with O. (Pavlovskyella) marocanus Velu = O. erraticus (Endris & Hess, 1994) . However, Hess et al. (1987) established that O. puertoricensis Fox infected with the DR2 isolate of ASFV was capable of transovarially transmitting ASFV.
The present study was carried out to determine the ®lial infection prevalences for experimentally infected adult female O. moubata infected with either the VIC T90/1 or LIV 13/33 isolate of ASFV in order to establish whether TOT could be an effective method of maintaining ASFV in nature. An attempt was also made to localize the virus within the various tissues of the developing larvae and to determine the amount of virus present within individual eggs.
Materials and Methods

Colony maintenance and feeding
The species of tick used was O. moubata Walton. A`clean' colony of O. moubata has been maintained within the insectary at IAH-Pirbright for 15 years. The ticks were originally obtained from the London School of Hygiene and Tropical Medicine. Colony ticks were maintained in plastic containers lined with ®lter paper (Whatman No. 5) and fed in groups on mice (Charles Rivers CD-1) anaesthetized with pentobarbitone (Euthatal) approximately once every month and kept at a temperature of 27 T 1°C and a relative humidity of 85±90%. For the purpose of feeding, the ticks were removed from the maintenance container and allowed to engorge for 1±2 h.
Infection and membrane feeding
Adults and nymphs were infected by feeding on pig blood containing virus, using sterile glass tick feeders (Osborne & Mellor, 1985) . One mL of virus with a titre of 10 6.0 HAD 50 /mL was added to nine ml fresh heparinized pig blood and the resultant mixture put into an inverted tick feeder. The method of Osborne & Mellor (1985) was used but modi®ed by replacing the silicone membrane with Para®lm membrane (`M', American National Can, Greenwich, CT 06836, U.S.A.). These membranes were more readily available and thinner and therefore easier for smaller nymphs to feed through. The membrane was stretched over the blood chamber of a feeder which had an outer water jacket connected to a thermostatically controlled water pump to maintain the temperature of the virus suspensions in the inner compartment at 37°C. Blood was added to the inverted tick feeder using a Pasteur pipette. All air bubbles were removed so that ticks could feed directly on the blood/virus mixture.
The engorged ticks of all stages were easily identi®ed by their shape and size and were kept in an incubator at 27°C T 1°C with a relative humidity of 85±60% until required. The infection status of ticks was determined by monitoring the blood they fed into on subsequent feeds.
Individual membrane feeding
It was also necessary to feed ticks individually. To do this, female adult stages were fed using 48-well tissue culture grade microtitre plates (Co-star, U.K.). To avoid cross-contamination alternate wells only were ®lled to the brim with blood. Air bubbles were eliminated, and the wells were sealed with para®lm. Individual ticks were then placed in the wells of a second plate that was inverted and placed on top of the wells containing blood. The two microtitre plates were taped together to prevent the ticks escaping. The plates were kept on a metal tray at 37°C for 2 h or until the ticks had fed to repletion. The feeding apparatus was shaken every 15 min during feeding to prevent the blood from separating into its constituent parts. After feeding, the ticks were removed and residual blood was transferred from each well into separate Eppendorf tubes, each being labelled with the identity number of the tick that fed on it. Blood was either assayed immediately for infectious virus or stored at + 4°C and assayed later to determine infectious status.
Cell line
Vero (African green monkey kidney) cells were grown in a 175 cm 2 tissue culture¯ask (Becton Dickinson, U.K.) containing DMEM (Dulbecco's Modi®ed Eagles Medium) with 10% adult bovine serum and L-glutamine (20 mg/mL), penicillin (100 units/mL) and streptomycin (100 mg/mL). Cells were grown at 37°C without CO 2 . When the monolayers were 90% con¯uent they were infected with a tissue culture adapted strain of ASFV, Ba 71 V. These infected Vero cells were then used as controls in immunohistochemistry assays.
Virus stocks
Stocks of the Malta (1978) (Wilkinson et al., 1980) , the tick LIV 13/33 (Dixon & Wilkinson, 1988) and VIC T90/1 isolates of ASFV were each prepared by homogenizing 1 g of infected pig spleen using a mortar and pestle. The resultant homogenates were each mixed with 10 mL of virus diluent (PBS + 1% adult bovine serum + 100 units/mL penicillin + 100 mg/mL streptomycin) and allowed to settle. Five millilitres of each suspension was then added to 1 Q 10 7 cells/mL PBM (pig bone marrow) cells which had adhered to a 175 cm 2 tissue culture¯ask (Becton Dickinson) and incubated for 1 h at 37°C without CO 2 . Fresh growth medium (100 mL) was then added (Malmquist & Hay, 1960) . When approximately 80% cytopathic effect (CPE) was observed at approximately 5 days post-infection (dpi), the cells and supernatant medium were transferred into 30 mL containers (Sterilin, U.K.), and centrifuged for 30 min at 3000 g. The supernatant was removed, titrated, divided into 2 mL aliquots, labelled and stored at ± 70°C.
Attenuated Ba 71 V stock virus (Enjuanes et al., 1977) was prepared by incubating 5 mL of the virus with Vero cells for one hour at 37°C in a 175 cm 2 tissue culture¯ask (Becton Dickinson). Unabsorbed virus was removed and replaced with 50 mL DMEM + HEPES plus 2% foetal calf serum (FCS) with antibiotics (100 units/mL penicillin, 100 mg streptomycin). When 80±90% of cells had detached from the monolayer, the suspension was centrifuged for 30 min at 3000 g, the virus content of the supernatant titrated (see below) was divided into 2 mL aliquots, labelled and stored at ± 70°C.
Virus titration
Ten-fold dilutions of sample were made in virus diluent (PBS + 1% adult bovine serum + 100 units/mL penicillin + 100 mg/mL streptomycin). 50 mL of each dilution were added to each of four wells of a 96-well tissue culture grade microtitre plate (Nuclon, U.K.) and incubated at 37°C without CO 2 . Cells were examined daily for haemadsorption for 6 days. The Malta (1978) isolate was used as a positive control when titrating virus on primary PBM cultures (Wilkinson et al., 1980) . Uninfected PBM cells were used as a negative control. The virus titre was estimated using the Reed & Muench method (1938) and the titres expressed as log 10 HAD 50 /mL or per tick.
Filial infection prevalences
Twenty-nine virgin female ticks were fed on the VIC T90/1 isolate and 33 female ticks were fed on a LIV 13/33 isolate of the virus using a membrane feeding system described above. After the ticks had fed to repletion ®ve uninfected males were added to each group and the ticks allowed to mate for up to one week to facilitate egg production. The male ticks were then removed and the females maintained at a temperature of 27 T 1°C and a relative humidity of 85±90%.
Subsequent to the oviposition of the ®rst egg batch the ticks were allowed to feed again, this time on uninfected pig blood, at 28 dpi for the VIC 90/1 and 42 dpi for the LIV 13/33 infected ticks. The engorged ticks were then separated into individual plastic containers and allowed to lay a second egg batch. After 158 dpi for the VIC 90/1 and 165 dpi for the LIV 13/33 ticks were fed individually for a third time again on uninfected pig blood, and allowed to lay a third egg batch. Previous work has shown that eggs in the ®rst batch ticks laid after infection rarely contain virus (Burgdorfer & Varma, 1967) . Therefore, only 40 eggs from the ®rst egg batch of each group of ticks were tested to con®rm this fact and the remaining eggs discarded.
Approximately one week after oviposition of egg batches two and three, 50% of each egg batch was removed, the eggs washed once in a 10% solution of the ASFV disinfectant Stericol' (Lever Industrial, U.K.) and twice in distilled water, in order to remove any virus which may have been deposited on the surface of the egg from female genital secretions. As ASFV has been shown to infect cells of the uterus, it may be possible for these or other cells to secrete virus which could stick to the outer surface of the egg (Rennie, 1998) . After washing, the eggs were stored at + 4°C prior to being ground up individually using Ten-Broeck grinders.
Individual eggs were ground up in 1 mL of diluent (PBS + 1% adult bovine serum + 100 units/mL penicillin + 100 mg/mL streptomycin) using Ten-Broeck grinders. Immediately after this they were assayed for infectious virus by putting quadruplicate samples of a 1 : 3 dilution of neat egg suspension on primary pig bone marrow (PBM) cultures. The amount of infectious virus present in infected eggs (titre per egg) was determined by titration in PBM cultures (Malmquist & Hay, 1960) .
Localization of virus within the egg
In a separate experiment, 10 female ticks infected with the LIV 13/33 isolate of ASFV at 84 dpi and 10 uninfected female ticks were fed to repletion, separately, through a membrane on uninfected pig blood as described previously and then each group was placed in a plastic container. Four uninfected male ticks were added to each container to facilitate egg laying. The ticks were kept at a temperature of 27 T 1°C with a relative humidity of 85±90% for 4 months and then fed again to induce further oviposition. Approximately one week after the second oviposition, 200 eggs from the group of 10 females were removed and placed in tissue culture 60-well HLA plates (Miles Laboratories. U.S.A.) for dissection. Using a binocular dissection microscope (Zeiss, U.S.A.) individual eggs were dissected in PBS at Q 32 magni®cation by piercing the outer layers of the egg with a size 10 scalpel blade (MSP, U.K.), with the tip slightly bent. Approximately 85% of the eggs from infected and uninfected ticks were dissected and placed immediately into 4% paraformaldehyde to ensure that the egg contents did not spill out, and kept for 24 h. After ®xation they were transferred into PBS.
The eggs were prepared for immunohistochemical analysis by dehydration through graded alcohols and blocked in molten wax (56±60°C). Transverse sections of 3 mm were cut at various positions through each egg using a microtome (Leica Rotary 2030, Germany). Localization of virus antigen within the egg was determined by an indirect immunoperoxidase staining technique.
Indirect immunoperoxidase staining
The indirect immunoperoxidase staining technique was carried out using the Vectastain ABC kit (Vector Lab, U.S.A.). Microscope slides carrying infected or uninfected Vero cells ®xed in 4% paraformaldehyde or dewaxed sections of tick tissue were placed in ethanol containing 0.2% hydrogen peroxide (H 2 O 2 ) for 5 min to eliminate endogenous peroxidase activity. This was followed by three 5-min washes in PBS. Subsequently cells or sections were incubated for 30 min in blocking buffer (PBS + 2% normal horse serum) to block nonspeci®c binding sites. After incubation for a further 60 min with the ASFV group-speci®c MAb 4H3 (obtained from Dr T. Whittall at the IAH) diluted in PBS, the slides were given three 5-min washes in PBS at RT. The slides were then incubated with an Immunopure Peroxidase Suppressor (Pierce, U.S.A.) for 20 min to ensure elimination of all endogenous peroxidase activity, and given three further 5-min washes in PBS. After incubation with a biotinylated antimouse antibody in PBS plus 2% normal swine serum for 30 min, the slides were given a further three 5-min washes in PBS. They were then incubated for 30 min with Vectastain ABC reagent (streptavidin-biotin-HRP), which had been left to stand for 30 min prior to use, and given three 5-min washes in PBS. The immunochemical reactions were developed for 10 min at RT with 3,3-diaminobenzidine tetrahydrochloride (DAB) (Vector Lab) activated with 0.2% H 2 O 2 . The reaction was stopped by washing with PBS for 5 min. The slides were counterstained with haematoxylin (Merck Ltd, Germany) (Taylor, 1978) for 1 min and rinsed in tap water for 10 min. After dehydration in alcohols (50%, 70%, 95%, 100% for 5 min) and clearing in xylene the sections and cells stained with DAB were permanently mounted using DePex mounting medium (Merck, Germany). All washing and incubation of slides was done at room temperature. ASFV positive cells and tissues stained with DAB were identi®ed by the presence of an insoluble rusty brown precipitate. Positive controls were infected with the attenuated Ba 71 V isolate of ASFV (Enjuanes et al., 1977) . Negative controls were uninfected cells or tissue sections and infected cells or tissue sections that had been processed in the absence of MAb 4H3.
Slides were examined using a Leitz microscope with plan apochromat objectives. Photomicrographs were taken using a bright®eld condenser and Kodak 160T ®lm.
Results
Females laying infected eggs
After the second bloodmeal (28 dpi) 34.8% (Table 1 ) of ticks infected with the VIC T90/1 isolate of ASFV laid infected eggs and after the third bloodmeal (158 dpi) this ®gure increased to 75.0% (Table 1) . Similarly, after the second bloodmeal (42 dpi) 28.0% (Table 1 ) of ticks infected with the LIV 13/33 isolate of ASFV laid some infected eggs. Again after the third bloodmeal (165 dpi) this ®gure increased signi®cantly to 80.0% (Table 1) .
Comparison of ®lial infection prevalences between infected ticks
Virus was not detected in the eggs laid by ticks infected with the VIC T90/1 or LIV 13/33 isolates of ASFV after the ®rst infective bloodmeal. After the second bloodmeal the mean ®lial infection prevalence for ticks infected with the VIC T90/1 isolate of ASFV was 8.9% and for ticks infected with the LIV 13/33 isolate it was 9.9% (Table 1) . After the third bloodmeal the mean ®lial infection prevalences of ticks infected with the VIC T90/1 isolate increased to 21.1% and for ticks infected with the LIV 13/33 isolate to 20.9% (Table 1) . There was considerable variation in the range of ®lial infection prevalences between individual ticks infected with the VIC T90/1 isolate of ASFV after the second bloodmeal (Table 1) ; this ranged from 1.8% to 31.8%. Ticks infected with the LIV 13/33 showed an even wider variation in ®lial infection prevalences, from 1.2% to 35.5% (Table 1) . These variations continued in both groups of ticks after the third bloodmeal (Table 1) .
The ®lial infection prevalences of individual ticks infected with the VIC T90/1 isolate of ASFV also increased from the second to the third bloodmeal (Table 2) ; tick 28 from 5.0% to 30.4%, tick 39 from 8.2% to 19.4% and tick 47 from 6.6% to 32.4%. Similarly, the ®lial infection prevalences of some individual ticks infected with the LIV 13/33 isolate of ASFV increased: tick 56 from 8.3% to 54.5% and tick 58 from 1.2% to 7.4%. It was not possible to analyse more ticks in this fashion because the majority of the infected ticks died before the third meal and most of the ticks only laid infected eggs after the third bloodmeal.
Amount of infectious virus in eggs
The amount of virus in individual eggs laid by ticks infected with either the VIC T90/1 or LIV 13/33 isolate of ASFV varied widely after both the second and third bloodmeals. The titre of virus within individual eggs laid by ticks infected with the VIC T90/1 isolate of ASFV ranged from < 1.8±3.1 log 10 HAD 50 /egg after the second bloodmeal (Table 1) and from < 1.8±3.6 log 10 HAD 50 /egg after the third bloodmeal (Table 1) . Similarly the titre of virus within eggs, laid by ticks infected with the LIV 13/33 isolate of ASFV ranged from < 1.8±3.6 log 10 HAD 50 /egg after the second bloodmeal (Table 1) and from < 1.8±5.1 log 10 HAD 50 /egg after the third bloodmeal (Table 1) . Figure 1 shows an infected egg after immunoperoxidase staining. The punctate dark regions present in the developing larval cells show the locations of ASFV antigen. No ASFV antigen was detected in yolk sac cells or within the outer layers of the eggs.
Localization of ASFV within the tick egg
Discussion
The VIC T90/1 and LIV 13/33 isolates of ASFV were shown to be transmitted transovarially in the Pirbright colony of O. moubata. However, the results showed that ®lial infection prevalences highly variable. They varied between egg batches from different ticks and between successive egg batches from the same tick. Plowright et al. (1969) ®rst attempted to demonstrate TOT of ASFV using naturally infected O. moubata collected from warthog burrows in Tanzania. The experiments involved attempted virus isolation in pig bone marrow cell cultures from 3500 pooled ®rst-stage nymphs hatched from eggs laid after the adult female ticks arrived in the laboratory. Despite 6.5% of adult female ticks being infected with ASFV these workers were unable to demonstrate TOT. The same workers also failed to show TOT in experimentally infected ticks using the Uganda and KWH/12 isolates of ASFV (Plowright et al., 1974) .
However, work carried out by Plowright et al. (1970a) demonstrated that naturally infected O. moubata were capable of transmitting a Tanzanian isolate of ASFV transovarially to their offspring. Filial infection prevalences were uniformly high (55±81%). The ®lial infection prevalences recorded in the present work do not con®rm the results of this earlier study. Prevalence rates were lower and highly variable between individual ticks. After the second bloodmeal ®lial infection prevalences ranged from 1.8% to 31.8% for ticks infected with the VIC T90/1 isolate of ASFV and from 1.2% to 35.5% for ticks infected with the LIV 13/33 isolate (Table 1) . Again, after the third bloodmeal ®lial infection prevalences ranged from 15.0% to 32.4% and 1.7% to 54.5%, respectively (Table 1) .
One reason why lower ®lial infection prevalences were recorded here is that Plowright et al. (1970a) used naturally infected ticks, in which infection with ASFV had probably been established for some time so that the virus may have had more time to establish a generalized infection in individual ticks. Furthermore, in the type of natural situation that Plowright and his co-workers were dealing with, where warthogs can be absent from particular burrows for months or even years, TOT through the local tick population is likely to have been essential to ensure virus survival. Powerful evolutionary pressures would therefore have been directed towards maximizing this particular virus transmission trait through the local strain of O. moubata. No such pressures would have been imposed in the laboratory-based system that we were using, as the colony ticks were fed on a regular basis. Signi®cant differences in the ability of different isolates to cause persistent infections in ticks have already been recorded. Plowright et al. (1970b) showed that the Uganda isolate of ASFV caused a persistent infection in 70±75% of ticks, whereas the Tengani isolate only produced a persistent infection in 5% of ticks. Therefore, it is equally likely that each tick/virus combination will produce different ®lial infection prevalences.
The variations observed in ®lial infection prevalences in the experiments described here may be due to a number of factors. One possibility is that some ticks may possess a barrier to TOT. Tick ova are separated from the haemocoel by a basement membrane (Bertram, 1960) . In some ticks this basement membrane maybe thicker than others or has smaller or fewer pores. This could reduce the likelihood or even prevent ASFV from penetrating through to the developing oocyte. This would only constitute a partial barrier to TOT as theoretically virus could still gain access to the developing oocyte via the cells of the funiculus. However, if access via the funiculus was also barred this would constitute a full barrier to TOT. This may explain why one of our ticks, although clearly infected and excreting virus orally, did not transovarially transmit virus even after three bloodmeals (Rennie, 1998) . Nevertheless, the above hypotheses are speculative as no work has been carried out to determine whether such barriers to TOT exist in this tick species. A further possibility is that the dissemination rate of the virus through the haemolymph does not necessarily coincide with the development rate of the oocytes. In other words, there might be only a short window of time when a developing oocyte can become infected, i.e. before the vitelline envelope (= egg shell) surrounds it. In this context it has been clearly shown that ASFV can take 6 weeks to infect the salivary glands of O. moubata after being ingested in a bloodmeal (Greig, 1972) . This would explain why the ®rst batch of eggs that develops after the ingestion of virus is uninfected, as these eggs are usually laid within 14 days of a bloodmeal.
It is likely that ingestion of a bloodmeal increases the metabolic rate of a tick for a period, causing bursts of replication of the midgut and other cells (Greig, 1972) and so facilitating a generalized infection of all susceptible tissues including the ovaries. The present results support this. Our results indicate clearly that after the second bloodmeal the mean proportion of ticks infected with the VIC T90/1 isolate of ASFV that laid infected eggs was 34.8%, with a mean ®lial infection rate of 8.9% (Table 1) . After the third bloodmeal this increased to 75.0% and 21.1%, respectively (Table 1) . Similarly, after the second bloodmeal the mean proportion of ticks infected with the LIV 13/33 isolate of ASFV that laid infected eggs was 28.0%, with a mean ®lial infection rate of 9.9%. Again, after the third bloodmeal this increased to 80.0% and 20.9%, respectively.
The work described also shows that ASFV can replicate to high titres within individual eggs (10 5.1 HAD 50 ) and that the virus replicates in the developing larval cells and not in the yolk cells. The immunohistochemical results con®rm that virus was not present between the outer layers of the eggs.
In conclusion, the results show that TOT is occurs in the colony of the O. moubata complex used. It also shows that TOT of ASFV can be highly variable between ticks and between successive egg batches from the same tick. It has also been shown that an increase in the number of bloodmeals increased the number of females capable of laying infected eggs and increased the ®lial infection prevalences of these females. This implies that, provided the females have a reasonably regular supply of bloodmeals, the chance is increased of the virus being maintained within the tick population for at least 165 dpi in the absence of reinfection from a viraemic host.
